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Japanese Laid-open Patent Application (KOKAI) 1976-787 

Title of the Invention 
TREND MONITOR 

Claims 
[Claim 1] 

A trend monitor comprising: 

a biological information detector; 

a scanning section for scanning data detected by the 
biological information detector per certain period of time; 

an A-D converter for performing analog-to-digital conversion 
of an output coming from the scanning section; 

a storage section for storing a given period of time of data 
such that old data is replaced with the data newly coming from 
the A-D converter; 

a limit adjustor for presetting a minimum and a maximum limit 
for each patient for use in a comparison with the data stored 
in the storage section; 

a comparator for comparing the limit preset by the limit 
adjustor with the data stored in the storage section to generate 
a signal for changing colors; 

a decoder for decoding a color code according to an output 
from the comparator; 

a selector associated with the biological information 
detector for selecting desired biological Information; 

a controller, operated under a signal from the selector, for 
controlling the scanning section, the A-D converter, the 
storage section and the color code decoder; and 

a display section for displaying in color and in sequence a 
given period of time of output coming from the color code 
decoder . 
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[Claim 2] 

The trend monitor according to Claim 1 , wherein the comparator 
and the selector are connected to the controller via a gate 
circuit located on their output sides so as to automatically 
display on the display section the appearance of a signal 
indicative of exceeding the preset limit. 

Detailed Description of the Invention 

This invention relates to a trend monitor for monitoring a 
trend of a patient while displaying his/her biological 
information for a certain preceding period. 

Traditionally, individual patient's trend has been monitored 
on an oscilloscope that displays his/her various types of 
biological information from the past to the present regardless 
of severity of his/her symptoms, using a central monitor system 
in a nurse station near patient rooms or monitoring rooms . Such 
traditional monitoring was carried out by solely displaying 
past data. However, for example, if the patient has a body 
temperature of 38° C or his/her pulse rate is 80 or higher, 
whether such a symptom matters to the patient or not basically 
depends on his/her disease, severity of the disease or body 
constitution. Thus, the traditional standardized monitoring 
is not good enough. In the past, this prevented the patient 
from receiving proper, prompt medical treatment appropriate to 
his/her medical condition, which sometimes led the patient to 
a more serious condition. In addition, the conventional system 
is too large and expensive to be Introduced in many facilities 
even they need. 

This invention has been made in view of the aforementioned 
drawbacks of the conventional system, and provides an Improved 
system designed to give prompt treatment appropriate to 
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individual patients. The Improved system shows patient's 
several pieces of biological information for a certain period 
of time at once in different colors. When any piece of the 
information exceeds its specific limit preset for each patient, 
the system indicates the applicable part in another color such 
that it stands out from the rest to focus attention. Upon the 
occurrence of abnormal data, the system automatically operates 
to indicate an anomaly. 

An embodiment of the invention will be now described with 
reference to the accompanying drawings. 

Reference numerals ( li) , ( 1 2 ) to ( l n ) denote patient beds . The 
beds (li) f (1 2 ) to (l n ) are each provided with plural biological 
Information detectors (2i)(3i), (2 2 )(3 2 ) to (2 n )(3 n ) for 
detecting biological Information, such as pulse rate, body 
temperature, urine volume, sweat rate and temperatures of 
different body parts. The detectors (2i)(3i), (2 2 )(3 2 ) to 
(2 n )(3 n ) are connected to a scanning section (4) designed to 
scan biological information data in response to a command from 
a control section (5) for performing program control of a series 
of operations . The scanning is carried out once a certain time, 
e.g. every 30 minutes. 

The scanning section (4) Is connected to an A-D converter (6) 
for performing analog- to-digital conversion, and then 
connected to a storage section (8) via a data register (7) for 
controlling data Inputted and outputted. 

The storage section (8) is designed to replace the oldest data 
with the latest data to constantly store updated data for a 
certain preceding period, e.g. for the last 48 hours. An 
address setting register (9) is connected to the storage section 
(8). The A-D converter (6), the data register (7) and the 
address setting register (9) each operate under a command from 



3 



1976-787 



the control section ( 5) . A D-A converter ( 10) and a comparator 
(11) are connected to an output end of the data register (7). 
The D-A converter (10) is connected to a display section (12), 
such as an oscilloscope, for displaying several pieces of 
Information simultaneously in rows. The comparator (11) is 
connected to a limit adjustor (13) for presetting a minimum and 
a maximum limit of each piece of information to be suitable for 
each patient. The comparator (11) is also connected to a 
decoder (14) for decoding a color code to change colors 
depending on the type of information or when the piece of 
information fails to fall within a range between a minimum and 
minimum limit . The color code decoder ( 14 ) , designed to operate 
in response to a command from the control section (5), is 
connected to the display section (12) at the output end of the 
decoder . 

Reference numeral (15) denotes a selector for selecting a 
patient. The selector (15) is provided with switches (16i), 
(16 2 ) to (16 n ) that are associated with the beds (li), (1 2 ) to 
(l n ) or with the biological information detectors (2i)(3 x ), 
(2 2 )(3 2 ) to (2 n )(3 n ). A gate circuit (17) forming an OR circuit 
is connected to the output ends of the selector (15) and the 
comparator (11). The gate circuit (17) is also connected to 
the control section (5). When at least either one of the 
selector (15) and the comparator (11) provides outputs, a 
command signal is sent to the control section (5) via the gate 
circuit (17) so that the control section (5) generates an 
operation signal to each section. 

Functions and effects of the invention will be next described. 

In response to a command from the control section (5), the 
scanning section (4) scans biological information data detected 
by all the detectors (2i)(3i), (2 2 ) (3 2 ) to (2 n ) (3 n ) once a certain 
time, e.g. every 30 minutes. The A-D converter (6) converts 
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the Information data of an analog quantity to a digital quantity. 
After the latest data is received by the storage section (8) 
via the data register (7) , the oldest data is eliminated at the 
address setting register (9) so that respective data change 
their addresses in sequence. The storage section (8) stores 
the updated data for a certain period of time, e.g. the last 
48 hours. The same operation process is repeated per certain 
period of time to constantly store updated data for the last 
48 hours. The digital data stored in the storage section (8) 
is converted by the D-A converter (10) into analog data, which 
is directly Inputted to the display section (12) to display an 
output waveform. The output waveform may not be colored as 
required . 

For example, if biological information for a patient on the 
bed (l x ) needs to be displayed and then the switch (16 x ) of the 
selector (15) is turned on, a command signal indicative of the 
on-state is sent to the control section (5) via the gate circuit 
( 17 ) . The comparator ( 11 ) constantly receives all the data sent 
from the storage section (8). However, upon the command from 
the control section (5), only the applicable data is sent to 
the comparator (11) to compare the data with its associated 
value preset based on patent's symptoms by the limit adjustor 
(13) . When the information data stored in the storage section 
(8) falls within the range between a minimum and maximum limit, 
the color code decoder (14) decodes color codes to indicate 
pieces of biological information in different basic colors by 
type of information. For example, a waveform representing 
pulse rate is indicated in blue while a waveform representing 
body temperature in yellow, as shown in FIG. 2. In contrast, 
when the Information data fails to fall within the range between 
a minimum and maximum limit , the color code decoder ( 14 ) decodes 
color codes to indicate the applicable part of the waveform in 
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another color such that it stands out from the rest of the 
waveform to focus attention. For example, part of the waveform 
representing pulse rate, which exceeds the maximum limit of 90 
or drops below the minimum limit of 50, is indicated in red, 
as shown in FIG. 2. Also, part of the waveform representing 
body temperature, which exceeds the maximum limit of 38° C or 
drops below the minimum limit of 35° C, is indicated in vermilion. 
All the data about the particular patient for the last 48 hours 
is thus shown using different colors on the display (12). 

The data for other individual patients are shown in the same 
manner . 

Description is next made for a case where none of the switches 
(16 L ), (16 2 ) to (16 n ) of the selector (15) is turned on. All 
the signals are received by the comparator ( 11) every 30 minutes 
to compare them with their associated preset limits. As a 
result of the comparison, if the signal exceeds the preset 
maximum limit or drops below the preset minimum limit, the 
comparator (11) generates an alarm signal and sends it to the 
control section (5) via the gate circuit (17) . This causes the 
control section (5) to operate, and the display section (12) 
automatically displays the biological information for the 
applicable patient, as in the case of turning on the switches 
(16i), (16 2 ) to (16 n ) of the selector (15). Thus, one can know 
the occurrence of an abnormal condition in the particular 
patient and identify which piece of biological information 
indicates an anomaly. Immediately after that, the trend of the 
patient up until the occurrence of the abnormal condition is 
displayed. 

In the aforementioned embodiment, the data register (7) and 
the comparator ( 11 ) are directly connected to each other to make 
a comparison of data of a digital quantity. Instead, the data 
register (7) and the comparator (11) may be connected through 
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the D-A converter (10) as shown by dotted lines In FIG. 1 to 
make a comparison of data of an analog quantity. 

The functions and effects of the invention are described above 
in the light of the situation for monitoring a trend of a patient 
with severe symptoms . But , the invention may also be applied 
to, for example, testing how long a healthy person can exercise 
with a pulse rate of 200 or higher. In this case, the scanning 
section (4) should collect data with a time interval shorter 
than the aforementioned situation, i.e. 30 or 60 seconds. The 
invention further allows controlling the time interval for 
collecting data, depending on purposes. 

While the storage section (8) stores all the data every 30 
minutes, the scanning section (4) may collect data more 
frequently to constantly send the data to the comparator (11) . 
Thereby, in the event that the data exceeds or drops below the 
preset limits, the comparator (11) can generate an alarm signal 
to be displayed on the display section (12) , even when a certain 
period of time or 30 minutes has not yet passed. 

Further, not only a particular monitoring room, also a nurse 
station, doctor's office and so on may be each equipped with 
a separate display section (12) and selector (15), so that 
proper Instructions can be given from anywhere, whenever 
needed. 

In the invention configured as above, pieces of biological 
Information for a patient are indicated in different colors by 
type of Information. Thus, each waveform on the graph 
representing a piece of information can be accurately 
Identified by a color even when the waveforms are too close to 
each other or cross each other. Also, in the Invention, part 
of the waveform, which exceeds the limit preset for each patient, 
is shown in another color. This allows one to Immediately check 
if an abnormal condition is present In the patient. Further, 
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patient ' s biological information for a certain preceding period 
is displayed. This allows one to determine if this condition 
is temporary or not. The patient can therefore receive proper, 
immediate treatment. In addition, if any piece of biological 
information exceeds its specific limit, then this fact is 
automatically displayed, while the type of Information that 
indicates an anomaly can be immediately identified. This can 
ensure more accurate monitoring of the trend of the patient. 
Moreover, the system of the invention is simpler and less 
expensive than the conventional type of system. 



Brief Description of the Drawings 



FIG. 1 is a block diagram showing an embodiment of a trend 
monitor of the invention. FIG. 2 is a graph on a display section, 
showing waveforms of biological information. 



(2i)(3i), (2 2 )(3 2 ) to (2 n )(3 n ): biological information detector 



(4): scanning section 
(6): A-D converter 
(11): comparator 
(13): limit adjustor 
( 15) : selector 



( 5 ) : control section 
(8): storage section 
(12): display section 
(14): color code decoder 
(17): gate circuit 
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